Mechanism of homophilic binding mediated by ninjurin, a novel widely expressed adhesion molecule.
Ninjurin is a novel protein that is up-regulated after nerve injury both in dorsal root ganglion (DRG) neurons and in Schwann cells. We previously reported that ninjurin demonstrates properties of a homophilic adhesion molecule and promotes neurite outgrowth from primary cultured DRG neurons. We have now found that ninjurin is widely expressed in both adult and embryonic tissues, primarily in those of epithelial origin. Aggregation assays were used to demonstrate that ninjurin-mediated adhesion requires divalent cations and is an energy-dependent process. The critical domain for ninjurin-mediated homophilic adhesion was localized to an 11-residue region (between Pro26 and Asn37) by mutagenesis and by employing synthetic oligopeptides as competitive inhibitors of ninjurin-mediated adhesion. Of particular importance are the Trp residue at position 29 and the 3 arginines in the region. Furthermore, we show that the peptide which inhibits aggregation of Jurkat cells expressing ninjurin is also capable of blocking the ability of ninjurin to promote neurite extension from DRG neurons. Using FISH analysis, the ninjurin gene was localized to human chromosome 9q22. Several genetic diseases of unknown etiology have been mapped to this region, including hereditary sensory neuropathy type 1, self-healing squamous epithelioma, split-hand/foot deformity type 1, and familial dilated cardiomyopathy.